SUMMARY Much of the recent controversy surrounding the relation between fetal death and pregnancy order has centred around the appropriateness of different types of analyses. In the present paper the interpretation of various methods are discussed with reference to "real" and "hypothetical" data. The pattern of results obtained when the fetal loss rates of a group of pregnancies are tabulated by pregnancy order was found to depend on the risk and parity distributions of the study population. These two parameters did not, however, appear to affect the within "sibship" or "gravidity" group patterns. These findings support the hypothesis that the frequently observed increase in fetal death rates in pregnancy orders above two could be largely artifactual. It is concluded that in any investigation of reproductive events women, and not their pregnancies, should form the prime unit of analyses.
The nature of the relation between fetal loss and pregnancy order has long been the subject of debate.
Much of the controversy has concerned the suitability and interpretation of different methods of study and analyses.
When the fetal loss rates of a group of pregnancies are tabulated by pregnancy order they tend either to increase with increasing pregnancy order"q or form a J-shaped curve, the lowest rate being found in second or third pregnancies and the rate subsequently increasing with each successive increase in pregnancy order."-"0 This pattern has, by tradition, been thought to reflect some biological process-a woman's risk of fetal loss increasing after her second pregnancy with each successive increase in pregnancy order. In this type of "cross sectional" analysis the pregnancy is treated as the prime unit of observation, and it is implicitly assumed that all women experience the same loss rates at the same pregnancy orders. It is, however, generally accepted that some women are at a greater risk of fetal death than others,24 11 and several authors have pointed out that the fetal loss rates calculated at higher pregnancy orders are likely to be weighted towards high risk women, since women who have fetal losses often compensate for their losses by having more pregnancies than women who have live births.4 8 1012-20 One method of investigating the association between pregnancy order and fetal loss in the presence of reproductive compensation and risk heterogeneity is to divide the women into groups 2S according to the total number of pregnancies they have had ("gravidity" or "sibship" groups) 
Data
The data presented here come from a survey of 30 women doctors that has been fully described in the past.9 1924 These data are particularly suitable for studying the relation between fetal loss and pregnancy order. The women were asked to list all their pregnancies and for each pregnancy the outcome and the date of birth or fetal loss was requested. Many of the reproductive histories were complete: the average age of the gravida being. 384 years. Since the women were not selected because they were pregnant the data do not suffer from the biases associated with obstetric patients. Furthermore, although women doctors are not representative of the general population, they are a socially homogenous group who might be expected to report their reproductive history with some accuracy.
The categories of pregnancy outcome specified in the questionnaire were: live birth, stillbirth, ectopic pregnancy, induced abortion, and spontaneous abortion. Women who reported outcomes other than singleton live birth, stillbirth, or spontaneous abortion and those whose records were in any way incomplete have been excluded from the analyses. Table 1 shows the numbers of live births, fetal deaths, and fetal death rates (%) reported by the women doctors. The rates are tabulated by the order of the pregnancy and the gravidity (total pregnancies) of the women. The overall fetal death rates of each pregnancy order and gravidity group are given in the far right hand column and penultimate row respectively. The gravidity distribution of the women is shown in the bottom row.
Results

DATA
When all women and pregnancies are combined fetal death rates (far right of table 1) vary with pregnancy order in the classic J-shaped manner: the rates for pregnancy orders one to six being 12-6%, 11-5%, 13.3%, 17-1%, 20-9%, and 25*3% respectively. Within gravidity groups (columns), however, the fetal loss rates tend to remain fairly constant until the las't pregnancy order of the group when they fall to their lowest point. For example, among the 369 women of gravidity four the fetal loss rates in pregnancy orders one to four were 23-0%, 18-4%, 16-8%, and 9.8% respectively; and among the 137 women of gravidity five the fetal loss rates in pregnancy orders one to five were 27-0%, 26-3%, 29v9%, 27-0%, and 13.9% respectively.
The relation between gravidity and the total fetal loss rate of each gravidity group (penultimate row) is also J-shaped: the rates for gravidities one to seven or more being 11-9%, 4.7%, 10-6% 17.0%, 24.8%, 29.4%, and 31'6% respectively. Similarly, in pregnancy order one the fetal death rates vary with gravidity (rows) in a J-shaped fashion: the lowest rate Eve Roman 
The model
Recently, the validity of dividing women into gravidity groups has been questioned Golding et al Eve Roman calculated a series of pregnancy order specific fetal death rates using the following assumptions22:
(a) the proportion of pregnancies ending in fetal death was constant at 15%; (b) the family size preference of the population was 1=15%, 2=30%, 3=30%, 4=15%, 5=6%, 6=2%, -7=2%; (c) after any one pregnancy, regardless of outcome, 10% of women became infertile.
Thus 15% of the population had a fetal death in pregnancy order one and 85% had a live birth: 19-975% (0.85 x 0415 + (0.85 -(0.85 x 015)) 0.1) x 100 had one live birth and no further pregnancies-a continuation rate of 76%: 1.5% (0.15 x 01 x 100) had one fetal death and no further pregnancies-a continuation rate of 90%: and so on.
Models of fetal death can, however, be made to produce a large number of patterns and the conclusions drawn depend largely on how the results are presented. Table 4 gives the hypothetical fetal death rates generated by the above model.
The pattern of rates shown in table 4 is in many ways similar to that presented in table 1: at any given pregnancy order the rate rises with increasing gravidity and within gravidity groups it remains constant before falling to its lowest level in the last pregnancy order. In the "real" data (table 1) group.bmj.com on June 21, 2017 -Published by http://jech.bmj.com/ Downloaded from reproductive compensation was probably operating within the population being studied. If, on the other hand, the risk of fetal death varied with pregnancy order in a systematic fashion (either increasing or decreasing) the within gravidity group rates would consistently show this pattern.
Golding et al noted that when women with seven or more pregnancies were excluded from the analysis shown in table 4 the overall pregnancy order specific rates fell as pregnancy order increased (table 5)22; and on the basis of this result they concluded that within gravidity group analyses were misleading. Their results, however, simply reflect the fact that a reproductive compensation assumption (b) was built into their model. The exclusion of high gravidity women only affects the combined "cross sectional" rate (table 5) , it does not influence the within gravidity group rates (table 4) . Hence, an examination of these rates would not, as the authors claimed, have led to the erroneous conclusion that fetal death risk fell as pregnancy order increased. lead to a heterogeneity of risk factor hypothesis. If however, the combined rates were presented on their own one could mistakenly postulate that fetal death risk increased with increasing pregnancy order.
In table 1 both the pregnancy order specific combined fetal death rates (far right hand column) and the gravidity specific fetal death rates (rows) exhibit a J-shaped pattern. These trends depend on the family size assumption (b) and can be reproduced without assuming that fetal death rates vary with 33 Table 6 Fetal loss rates (%) generated by adding risk heterogeneity to the assumptions of Golding et al: 15% loss risk for 90% of the population and a 50% loss risk for Table 7 Fetal loss rates (%) generated using the assumptions of Golding et alP2 and fetal loss risk of 50% Table 9 Fetal loss rates (%) generated by combining two hypothetical populations (a) and (b) in the proportions 9:1. Population (a) having a 15% fetal death rate and a family size preference of:1 = 5%,2 = 30%,3 = 40%,a'4 = 25%
and (b) having a 50% fetal death rates and a family size preference of I = 15%,2 = 30%,3 = 30% and :4 = 25% 
